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The invention relates to the transfer of a series of data. The invention may be 
applied in, for example, a coder or an MPEG decoder (MPEG is the abbreviation of the 
English expression Motion Picture Expert Group). 

An MPEG decoder comprises inter alia the following functions: 
variable length decoding (VLD), inverse scanning (IS), inverse quantification (IQ), inverse 
discrete cosine transformation (IDCT) and motion compensation (MC). These functions 
typically process blocks of 8 times 8 samples. It is possible to design a decoder which 
comprises a circuit dedicated to each of these functions. Thus, there is a VLD circuit, an IS 
circuit, an IQ circuit, an IDCT circuit and an MC circuit. Such a decoder comprises a bus 
system which connects these circuits. Thus the VLD circuit can transfer a block of 8 times 8 
samples to the IS circuit or the IQ circuit across the bus system. The transfer of a block may 
be effected in the form of a series of 64 samples. 

It is an object of the invention to permit implementations at relatively low 

cost. 

According to the invention a data processing device comprising a bus system 
across which a transmitter circuit, for example, a VLD circuit, can transfer a series of 
samples to a receiver circuit, for example, an IS circuit, comprises the following 
characteristics. The transmitter circuit is arranged for transmitting only a start of the series of 
samples which extends to a point where the samples that remain are equal to a reference 
value and for transmitting an indication "end of transmission" after the sample transmitted 
last. The receiver circuit is arranged for placing reference values after the sample preceding 
the indication "end of transmission" so as to reconstitute the series of samples. 

Thus, the transmitter circuit transmits only part of a series of samples across 
the bus system when the series contains reference values at the end. The reference values 
which form the tail of the series are not transmitted. With respect to this it should be noted 
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that a series of 64 samples coming from a VLD circuit and intended for an IS circuit or an IQ 
circuit, typically contains a line of relatively large reference values. Thus the invention 
permits to reduce the load of the bus system in terms of number of data to be transferred per 
unit of time. In consequence, the invention permits the use of a bus system which has a 
narrower passband. The narrower the passband is, the less costly the bus is. In consequence, 
the invention permits implementations at relatively low cost. 

These and other aspects of the invention are apparent from and will be 
elucidated, by way of non-limitative example, with reference to the embodiment(s) described 
hereinafter. 



Fig. 1 is a block diagram illustrating an MPEG decoder; 

Fig. 2 is a concept diagram illustrating a transfer of samples in the MPEG 

decoder. 



Fig. 1 illustrates an MPEG decoder. The MPEG decoder comprises a variable 
length decoder [VLD], an inverse scanning and quantification circuit [IS/IQ], an inverse 
discrete cosine transformation circuit [IDCT], a motion compensation circuit [MC], a 

20 memory [MEM] and a bus [BUS]. 

The MPEG decoder roughly operates as follows. The variable length decoder 
[VLD] receives a series of codes of variable length from the memory [MEM] and deduces 
therefrom a block of 8 times 8 quantified coefficients. The variable length decoder [VLD] 
transfers the block of 8 times 8 quantified coefficients to the inverse scanning and 

25 quantification circuit [IS/IQ] across the bus [BUS]. The inverse scanning and quantification 
circuit [IS/IQ] transforms the block of 8 times 8 quantified coefficients into a block of 8 
times 8 normal coefficients. The inverse scanning and quantification circuit [IS/IQ] transfers 
the block of 8 times 8 normal coefficients to the inverse discrete cosine transformation circuit 
[IDCT] across the bus [BUS]. The inverse discrete cosine transformation circuit [IDCT] 

30 transforms the block of 8 times 8 quantified coefficients into a block of 8 times 8 pixels. The 
inverse discrete cosine transformation circuit [IDCT] transfers the block of 8 times 8 pixels to 
the motion compensation circuit [MC] across the bus [BUS]. The motion compensation 
circuit [MC] and other circuits (not shown) carry out operations for obtaining a decoded 
image. 
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Fig. 2 illustrates the transfer of a block of 8 times 8 quantified coefficients 
[CBLCK] from the variable length decoder [VLD] to the inverse scanning and quantification 
circuit [IS/IQ] across the bus [BUS]. The quantified coefficients are represented by small 
squares. A black square represents a quantified coefficient whose value is equal to zero (0). A 
white square represents a quantified coefficient whose value is specified inside the square. 

The block of 8 times 8 quantified coefficients [CBLCK] is transferred over the 
bus [BUS] in the form of a series of values. Actually, the variable length decoder [VLD] 
carries out a scanning of the block of 8 times 8 quantified coefficients [CBLCK] line by line 
and from left to right for converting the block into a series of values. The scanning is stopped 
at the first black square that is met. Thus the result of the scanning is the following series of 
values: 9, 16, 0, 3, 0, 0, 0, 0, 5, 2, 0, 1, 0, 0, 0, 0, 4, 1, 0, 2, 0, 0, 0, 0, 0, 1. The variable length 
decoder [VLD] transmits this series of values and, at the end of the series, it transmits an 
indication "end of transmission". 

The inverse scanning and quantification circuit [IS/IQ] comprises an input 
memory for storing the block of 8 times 8 quantified coefficients [CBLCK]. The inverse 
scanning and quantification circuit [IS/IQ] fills this internal memory with values which are 
equal to zero (0) before the transmission of the variable length decoder [VLD] is received. 
During the reception of the transmission from the variable length decoder [VLD], the inverse 
scanning and quantification circuit [IS/IQ] carries out a scanning which is identical to the 
scanning carried out by the variable length decoder [VLD] for transmitting the block of 8 
times 8 quantified coefficients [CBLCK]. The scanning is stopped at the indication "end of 
transmission". At this indication the scanning has arrived at the first black square. There it 
stops. The block of 8 times 8 quantified coefficients [CBLCK] is now present in the internal 
memory of the inverse scanning and quantification circuit [IS/IQ], 

The above description with reference to the various Figures illustrates rather 
than limits the invention. It is evident that there are a number of alternatives which remain 
within the scope of the appended drawings. With respect thereto, several remarks are made in 
conclusion. 

There are many ways of implementing functions by means of items of 
hardware or software, or a combination of the two. With respect thereto, the Figures are 
highly diagrammatic, each Figure representing only one embodiment. But although a Figure 
shows various functions in the form of separate blocks, this does not exclude at all that a 
single item of hardware or software carries out various functions. Nor does this exclude that a 
function can be carried out by a set of items of hardware or software. 
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No reference sign in brackets in any claim should be interpreted in a limiting 
fashion. The word "comprising" does not exclude the presence of other elements or steps 
stated in a claim. The word "a" or "an" preceding an element or a step does not exclude the 
presence of a plurality of these elements or these steps. 



